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Technologies  are  applicable  to  all  extended  life 
systems:  Air  Force,  Navy,  Army,  NASA 
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Automated  Defect  A  A  implementation  of 

Modeling  Methods  ^  Improved  Fracture 

implementation  Mechanics  Methods 
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Rocket  Motors 

-  Reduce  uncertainty  in  predicting  stresses  and  strains 

-  Reduce  material  characterization  uncertainties 

-  Reduce  aging  model  uncertainties 
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3.  Predict  future  chemical  state  via  chemical  kinetics  equations. 

4.  Link  chemical  state  to  mechanical  state  via  microstructure. 

5.  Use  mechanical  state  in  FE  code  to  predict  motor  response. 
Monitor  ail  steps  with  relevant  NDE. 
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properties  composition) 

Ultrasonic  PVDF  sensors  .  UV/VIS,  fluorescence, 

-  bulk  response  RAMAN  fiber  optic  sensors 

properties  ^  Dielectric  sensors 

Mechanical  Sensors _  _ 
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via  ensemble  averaging  over  the  micro  structure. 
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Integration  of  NLVE  into  Structural  Ballistic  Analysis 
System  (SBAS-II) 
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-  Avoid  premature  replacement  costs  of  aged  assets 
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Current  PASS 

Typical  CT  Resolution  High  Resolution  Procedure 

•40  mils/Pixel  at  Case  Wall  MM  Stg  3  *3-5  mils  Resolution 

•Need  3  Pixels  for  Proper  Detection  •Detect  Features  lOmiis  in  Width 


PASS  FAIL 

Current  Procedure 

•Automate  Processing  of  Images 

Manual  Review  of  All  Images 

•Focus  Manual  Review  on  Failed  Images 
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and  AFRL 

TASK  3.  Automated  NDE  Data  Processing 

-  Extend  Development  of  Automated  NDE  Data  Evaluation 
System  (ANDES)  Currently  In  Operation  at  Hill  AFB 


NDE  Data  Processing  Technology 

Payoffs 


(0 
(0  QC 

sen 

S'S 

>  ® 
W  (0 

>“5) 
o 


c 

o 


(0 
(0 
<D 
(0 
(0 

O  ^ 

(0  o 

(D 

DC  > 
■■■■ 

0)5 
X  < 
XJ  w 
o  <» 
>  ^ 
2  S 

g-s 

E  c 


O) 

c 

O 

CO  CC 

c  ^ 

o 

iti:  _cc 

c  ^ 
o 

o  tl 
CO 

=  Q. 

■  0 
CO  c 
CO  H=: 

c  ^ 
o 

.Q 

4=  0 

O  0 
CO  0  0 
0=0 
1“  0  c 

0  El 

ti  O  C 
0  C  o 

CD  <  jD 


o)c 

.5.2 

w  ft 

2 

(D  <D 

§& 

(0  (0 

«  i 
Q  S 

m 

z  o 

II 

(0  X 

E  = 

|5 

<  (0  o 

^  <D  lO 
> 

w  =  -Q 

S^i2 

h  Q-<® 

O  (0  o 

£oo 


Reduce  the  number  of  man-hours  required  to 
inspect  individual  CT  data  slices. 

Quicker  response  time  to  defect  assessment 


Aging  and  Surveillance 

Critical  Defect  Assessment 


Bi  Material  Fracture  Mechanics 


Aging  and  Surveillance 
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Overview  of  AFRL 
Aging  and  Surveiilance  Programs 
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Service  Life  Prediction  Technoiogy 

Philosophy  (cont.) 


Years  of  Aging  Surveillance  is  Evolving  from  Empirical 
to  Mechanistic  Approaches 


Service  Life  Prediction  Technoiogy 

Program  Emphasis 


Current  NLVE  Models  are  a  great  improvement  over 
linear  elasticity,  but  still  have  substantial  error. 


